Differential display and gene arrays to examine auditory plasticity.
Differential gene expression forms the basis for development, differentiation, regeneration, and plasticity of tissues and organs. We describe two methods to identify differentially expressed genes. Differential display, a PCR-based approach, compares the expression of subsets of genes under two or more conditions. Gene arrays, or DNA microarrays, contain cDNAs from both known genes and novel genes spotted on a solid support (nylon membranes or glass slides). Hybridization of the arrays with RNA isolated from two different experimental conditions allows the simultaneous analysis of large numbers of genes, from hundreds to thousands to whole genomes. Using differential display to examine differential gene expression after noise trauma in the chick basilar papilla, we identified the UBE3B gene that encodes a new member of the E3 ubiquitin ligase family (UBE3B). UBE3B is highly expressed immediately after noise in the lesion, but not in the undamaged ends, of the chick basilar papilla. UBE3B is most similar to a ubiquitin ligase gene from Caenorhabditis elegans, suggesting that this gene has been conserved throughout evolution. We also describe preliminary experiments to profile gene expression in the cochlea and brain with commercially available low density gene arrays on nylon membranes and discuss potential applications of this and DNA microarray technology to the auditory system.